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ABSTRACT 
One of the important components in aquatic ecosystems is fish diversity, which is a key factor in 
determining its functionality. The coral reef fish is one of the aquatic biotas susceptible to pollutants. Besides 
being able to influence the composition of fish diversity, it also has an impact on its biological factors, such 
as its length-weight and conditions. This study aims to examine the relationship of length-weight and 
condition factors of four dominant fishes caught, which are ecologically and economically important, namely 
Lates calcarifer, Parachaetodon ocellatus, Stephanolepis cirrhifer, and Chelmon rostractus. These fish species were 
dominantly caught using  bubu trap. The results of the length-weight relationship were b<3 of all species, with 
an exponent value of 2.247 for the L. calcarifer; 1.932 for P. ocellatus; 2.74 for S. cirrhifer and 2.84 for C. rostractus. 
Fulton’s (K) condition factor for L. carifer ranged from 15.55-21.06 (average: 17.95), for P.ocellatus ranging 
from 27.30-35.59 (average: 30.38), for S. cirrhifer ranged from 17.58-27.23 (average: 21.29), and for C. rostractus 
ranging from 21.86-30.95 (average: 24.24). While the relative weight (Wr) condition factor average value of 
L. calcarifer is 102.53, P. ocellatus is 100.88, S. cirrhifer is 101.72, and C. rostractus is 101.11.  It is concluded that 
the fish had an allometrict growth pattern, and condition factor values indicate good aquatic environmental 
conditions and a balance between prey and predator 
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INTRODUCTION 
 
The western waters of Batam Island are known for being densely populated with shipyard 
industries. Furthermore, all the activities on the ports, hotels, and domestic waste have a huge impact 
on the aquatic environment in the region. According to Ismarti et al. (2017), many industrial activities 
are suspected of contaminating the waters, especially with heavy metal pollutants. These activities 
and pollution tend to affect the balance of the ecosystem and also alters the composition of biota, 
such as fish diversity, which is an important component of the aquatic ecosystems. It is also a key 
factor in determining the proper functioning of the aquatic environment. Coral fish is one of the 
aquatic biotas vulnerable to pollutants. Besides being able to influence the composition of fish 
diversity, it also has an impact on the biological factors of fishes such as length-weight relationships, 
growth patterns, and its condition. Growth is a fundamental characteristic of all living organisms, 
and each species has specific growth patterns and rates which occur in different organisms, such as 
isometric and allometric growth. 
Furthermore, length-weight relationships are important tools in the assessment of the biology, 
physiology, and ecology of fish because they are used to monitor growth patterns in different 
environments (Kumolu-Johnson and Ndimele 2010, Dar et al., 2012;). They also provide knowledge 
RESEARCH PAPER 
Aceh Journal of Animal Science (2020) 5(1): 1-10 
DOI: 10.13170/ajas.5.1.14902  
 
 
 
 
2 
 
 
 
 
 
http://jurnal.unsyiah.ac.id/AJAS 
and useful information concerning species management and fish conservation (Dalu et al., 2013, 
Ndiaye et al., 2015; Muchlisin et al., 2015). The length-weight relationship and other accompanying 
parameters are an unavoidable tool in the practical assessment of aquatic species (Ariyanto et al., 
2018). Data and information concerning the quantitative aspects of the relationships and other 
factors involved in fish biology are used to compare life cycles (Wu-Shan et al., 2012); Therefore this 
topic has been widely studied in recent years (Muchlisin et al., 2017). 
Generally, studies on length-weight relationships of fishes aim to determine the variation in 
their weight and length, which serves as indicators of obesity, health, productivity, and physiological 
conditions such as gonadal development (Saygin et al., 2016). Furthermore, other parameters, such 
as condition factors, describe the condition of the aquatic environment and fish health. According 
to Jin et al. (2015), Fulton's condition factor is used to evaluate their sensitivity and health condition. 
It is also an efficient instrument used to detect changes in fishes throughout the year (Rahardjo et 
al., 2011). Therefore studying condition factors is important because it helps to understand the life 
cycle of various species and contributes immensely to the management of different fishes (Lizama 
and Ambró-sio, 2002). Condition factors also detect the balance between prey and predator 
(Muchlisin et al., 2017; Bulanin et al., 2017). Subsequently, the objective of the this study was to 
examine length-weight relationships and condition factors of four species of fish that are ecologically 
and economically important in the West Coast of Batam Island. These fish species are the dominant 
ones that are usually caught with traps on the western waters of Batam Island. 
 
 
MATERIALS AND METHODS 
 
Site and Time 
The research sampling was carried out on the west coast of Batam Island, which consists of 
the waters of Tanjung Pinggir, Sekupang, Marina, Tanjung Riau, and Sagulung from April to July 
2016. Morphometric measurements were conducted at the Animal Laboratory in Universitas Riau 
Kepulauan, Jl. Batu Aji Baru No 99, Kelurahan Tempayan, Batu Aji District, Kota Batam. 
Data Collection 
Fish samples were obtained by using Bubu (trap) with dimensions 90 cm long, 70 cm wide, 
and 30 cm high (Figure 2). Bubu is a fish trap made from wire (wire netting trap) installed to make 
it easy for fishes to enter and difficult to leave. The coral reef which consists of two units is placed 
in the sea with its mouth facing the tidal and ebb currents for seven days. It is designed to collect 
fishes, which are put in cool boxes with broken ice cubes to lower the temperature in order to keep 
them fresh. 
The fish caught were separated according to their species and taken to the Animal Laboratory 
of the Riau Islands University for morphometric measurements. All specimens were measured using 
calipers and scale rulers, and the results were approximated to the nearest millimeter. The fish 
weights were measured by digital scales with an accuracy of 0.01 gram.  While its total length (TL), 
and total weight (TW) for all specimens were recorded in grams (Torres et al., 2012). In this study, 
the dominant fish caught, namely Lates calcarife, Parachaetodon ocellatu, Stephanolopis cirrhifer, and Chelmon 
rostractus was measured. These were the dominant ones caught by the traps set in the western waters 
of Batam Island, Indonesia. 
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Figure 1.  Map of Batam Island showing research location. 
. 
 
 
Figure 2. Coral  bubu trap which will install  at the bottom of coral waters 
 
 
Data Analysis 
Length-weight relationship 
The analysis of the length-weight relationship was conducted by using the Allometric Linear 
Model (LAM) to calculate parameters a and b, by measuring the changes in weight and length. The 
bias correction on the change in mean weight of the logarithmic unit was used to predict the weight 
and length parameters according to the following allometric equation and based on De-Robertis and 
William (2008), and Muchlisin et al. (2010). 
W= a Lb. 
Where: W = weight of fish (gram); L = fish length (mm); a, b = constant. 
 
The fish growth patterns are determined based on the value of b. When it equals 3, then the 
growth pattern is isometric, or weight gain is equivalent to the length of the fish, and when the value 
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of b ≠ 3, then the growth pattern is allometric. These growth patterns are divided into two, namely 
positive and negative allometric. Whenever the value of b is less than 3 (b <3), it is referred to as a 
negative allometric (the increase in length is greater than the weight gain), and when it is greater than 
3 (b> 3), it is called a positive allometric (increase in length is less than the weight gain) (Torre et al., 
2012, Datta et al., 2013, Tesch, 1971 and Kirankaya et al., 2014). 
Condition factor analysis 
The relative weight (Wr) and Fulton’s coefficient (K) were used to evaluate the condition 
factor of each fish sample. The relative weight (Wr) was determined based on the Rypel and 
Richter (2008) equation which is stated as follows:  Wr = (W / Ws) x 100. 
Where Wr is the relative weight,  W is fish break (g), and Ws is the standard weight (g) of the 
same sample, and it is calculated by using the combined length-weight regression and the 
distance between species.  The formula is Ws = aLb. 
 Fulton's condition factor was calculated based on Muchlisin et al. (2010), which is stated 
as follows:  K = WL-3x 100.  Where K is the condition factor, W is the weight of the fish (g), L 
is the length of the fish (mm), -3 is the coefficient of length that ensures that the value of K tends 
to be one.  However, the values of K are highly correlated with the length-weight relationships. 
Therefore exponent b is very important in assessing fish development (Hamid et al., 2015).  
 
 
RESULTS  
 
The length (cm) and weight (g) of each species are as follows, L. calcarifer ranges from 16.00-
23.20 (average 18.96), while its weight ranges from 53.00-165.00 (average 98.50).  The length of P. 
ocellatus ranges from 8.10-11.10 (average 9.37), and the weight ranges from 22.00-45.00 (average 
30.09). While the length of S. cirrhifer ranges from 9.00-18.50 (average 13.25), and the weight ranges 
from 13.00-95.00 (average 42.58).  The length of C. rostractus species ranges from 7.90-13.50 (average 
11.37), while the weight ranges from 11.00-55.00, (average 33.69). This analysis is for all specimens, 
not counting the male and female species.  After measurement, the regression equation of the 4 
(four) dominant species caught in the waters of the western island of Batam was obtained (Figure 3 
and Figure 4). For L. calcarifer species, the regression equation y = 2.247x - 2.06 (W = 0.1275 L2.247),  
P. ocellatus species has a regression equation y = 1.932x - 0.932 (W = 0.3938 L1.932), while S. cirrhifer 
has a equation regression y = 2.740x – 3.442 (W = 0.0320 L2.74) and C. rostractus species have a 
regression equation y = 2.840x – 3.431 (W = 0.0324 L2.84).  
The results of the length-weight relationship obtained in this study indicate that the growth of 
all the species tested was negative allometric with an exponent value of b <3 which is different for 
each them, namely; 2.247 for the species L. calcarifer; 1.932 for P. ocellatus; 2.74 for S. cirrhifer and 2.84 
for C. rostractus (Table 1).  he regression line showed a high correlation in S. cirrhifer and C. rostractus 
species, and the coefficient of determination (R2) was 89.8% for S. cirrhifer species, and 86.0% for C. 
rostractus species. However, the coefficient of determination in L. calcarifer and P. ocellatus species was 
realized to below 47.3% for L. calcarifer species and 50.2% in P. ocellatus species.  
The condition factors measured in this study are the Fulton’s coefficient (K) and the relative 
weight (Wr). Fulton’s (K) condition factor coefficient for L. calcarifer ranges from 15.55-21.06 
(average: 17.95), P. ocellatus ranges from 27.30-35.59 (average: 30.38), S. cirrhifer ranges from 17.58-
27.23 (average: 21.29), and C. rostractus ranges from 21.86-30.95 (average: 24.24). While the average 
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relative weight (Wr) of L. calcarifer is 102.53, P. ocellatus is 100.88, S. cirrhifer is 101.72, and C. rostractus 
is 101.11 (Table 2).  
 
Table 1. Value of the regression equation of 4 dominant species during the sampling period in the western 
waters of Batam Island, Indonesia 
Spesies N Determinant Coefficient (R2) 
Exponent 
Value 'b' W=aL
b Growth Pattern 
L. calcarifer 18 0.473 (47.3 %) 2.247 W= 0.1275 L 2.247 Allometric (-) 
P. ocellatus 32 0.502 (50.2%) 1.932 W= 0.3938 L 1.932 Allometric (-) 
S. cirrhifer 38 0.898 (89.8%) 2.74 W= 0.0320 L 2.74 Allometric (-) 
C. rostractus 45 0.86 (86.0%) 2.84 W= 0.0324 L 2.84 Allometric (-) 
 
 
 
  
  
 
Figure 3. Relationship between length and weight and comparison of growth patterns of four 
species tested by (a, b) L. calcarifer and (c, d)  P. ocellatus, 
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Figure 4. Relationship between length and weight and comparison of growth patterns of 
four species tested by (a, b) S. cirrhifer, and (c, d) C. rostractus. 
 
 
 
 
Table 2. Parameter values measured from the length-weight relationship and condition factors of 
fish caught with bubu during the study. 
Parameters L. calcarifer P. ocellatus S. cirrhifer C. rostractus 
TL (cm) 
(Mean±SD) 
16.00-23.20 
(18.96±1.82) 
8.10-11.10 
(9.37±0.63) 
9.00-18.50 
(13.25±2.74) 
7.90-13.50 
(11.37-1.32) 
W (g) 
(Mean±SD) 
53.00-165.00 
(98.50±31.62) 
22.00-45.00 
(30.09±5.72) 
13.00-95.00 
42.58±25.56 
11.00-55.00 
(33.69±10.94) 
Ws (g) 
(Mean) 
64.72-149.14 
(95.94) 
22.41-41.19 
(29.82) 
13.18-94.89 
(41.86) 
11.46-52.49 
(33.33) 
Wr (g) 
(Mean±SD) 
55.66-154.55 
(102.53±22.57) 
80.33-130.68 
(100.88±12.97) 
52.45-160.47 
101.72±18.51 
71.24- 152.03 
(101.11±15.04) 
Fulton’s, K 
(Mean±SD) 
15.55-21.06 
(17.95±1.32) 
27.30-35.59 
(30.38±1.96) 
17.58-27.23 
(21.29±2.18) 
21.86-30.95 
(24.24±1.68) 
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Figure 5. Four dominant fish caught by coral bubu in the western waters of Batam Island:   
(a) L.calcarifer, (b) P. ocellatus, (c) S.cirrhifer and, (d) C.rostractus 
 
 
DISCUSSION 
 
One of the most important and widely used statistical models in determining the length-weight 
relationship of fishes is W= aLb. Growth generally contributes to the increase in both the length and 
weight of a fish. It is, therefore, important to establish the statistical relationship between length and 
weight (Mohanty, et al.  2014). In this study, the exponent value b <3 is different for all the species. 
This is due to the differences in species and the various sampling sites leading to environmental 
conditions. According to Olopade et al. (2015), these conditions indicate that the body parts of fish 
grow at different rates. According to Ahmed et al. (2011), different length-weight relationships are 
due to factors such as differences in length and weight, food availability in the various lotic and 
tapering environment, and other environmental conditions. Changes in the value of exponent b are 
due to environmental factors such as competition for food, food availability, weather, temperature, 
salinity, and gender (Froese, 2006). 
Ratnakala et al.  (2013) reported that the length of samples from L. calcarifer varied from 11 cm 
to 70 cm. The total length ranges from 14 cm to 64 cm with averages ranging from 16.58 to 64, 
while the weight varies from 280g to 3000g and the corresponding averages ranged between 324.34 
and 2940 in 2009 - 2010. The total length ranges from 14 cm to 65 cm, with the averages varying 
from 17.14 to 63.9, while the weight ranges from 280g to 3700g, and the corresponding averages 
varied between 339.38 and 3400 in 2010-2011.  L. calcarifer species had similar results as reported by 
Mohanty, et al.  (2014), stated that the outcome of the equation W = 0.003 L2,890 and the relative 
condition factor (Kn) fluctuated from 0.90 to 1.11. The value of 'b indicates that the growth pattern 
is not isometric, though, the general welfare of the fish inferred from the relative condition factor 
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(Kn) was suitable during the study period. Rajkumar et al.  (2006) obtained a value of b = 2.6633. 
There is no information on the study of the length-weight relationships of the other three species. 
The high coefficient of determination shows a positive correlation between the total length 
and weight of the species (Patil and Patil, 2012). This is seen in S. cirrhifer and C. rostractus species that 
89.8% and 86.0% of their weights, respectively, were affected by an increase in length while the 
remaining 10.2% and 14% were influenced by other factors. While L. calcarifer and P. ocellatus fish 
showed a lower correlation of 47.3% and 50.2% of body weight respectively was affected by the 
increase in length and the remaining 52.7% and 49.8% were influenced by other factors. The weight 
of the fish increases when they utilize available food for growth and energy (Kamaruddin et al., 2012). 
Species growth trends in length-weight relationship calculations show that the habitat is favorable 
and suitable for the fish and is used to predict growth and population dynamics (Hamid et al., 2015). 
Under these conditions, the growth of the specimen was not affected by environmental pressures 
from anthropogenic activities in the study area. 
The condition factor (Wr) shows an average of 100. While the Fulton condition factor (K) for 
each species is different. L. calcarifer (average: 17.95), S. cirrhifer (average: 21.29), C. rostractus (average: 
24.24) and, P. ocellatus (average: 30.38). Condition factor is used to compare the ‘state’ or ‘well being’ 
of a fish and is based on the hypothesis that states that heavier fish of a given length are in better 
condition (Rajkumar et al. 2006). The condition factor is an index value that shows the health 
condition of fish (Gundo et al., 2014). Muchlisin et al. (2017) explained that supposing the condition 
factor of a fish is 100 then it is stated to be in good health, and this also predicts the balance between 
prey and predator.  
 
 
CONCLUSIONS 
 
The study indicate that the growth pattern of all the fish species examined in the study showed 
the negative allometric growth. Conditions factor indicates that the state of the aquatic environment 
is in good condition, and there is an existence of balance between prey and predator.  
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